Nasal administration of the calcium channel blocker diltiazem decreases food intake and attenuates weight gain in rats.
Food intake is normally influenced by a multitude of complex endogenous neurochemical systems, in addition to numerous external environmental stimuli, including olfaction. Since most olfactory neurons process odorant exposures through Ca2+-mediated mechanisms via Ca2+ channels, a novel approach at influencing the ingestive behaviors of animals might therefore involve altering olfactory acuity via Ca2+ channel blockade. We tested the ability of a Ca2+ channel blocker, diltiazem, to alter food intake in hyperphagic rats when administered using the intranasal (i.n.), intraperitoneal (i.p.), oral (p.o.) or intracerebroventricular (i.c.v.) routes of administration. Male Sprague Dawley rats, which had been food-deprived for 4 h at the beginning of the dark cycle, were administered different doses of diltiazem (0-8 mg/animal or 0-40 mg/kg) and the amounts of food consumed were measured. While food intake at 1, 2 and 4 h post drug administration was significantly decreased in a dose-dependent manner after i.n. administration, the i.p., p.o., and i.c.v. routes did not affect food intake. In another experiment, rats trained to eat their daily meal during the first 4 h at the onset of the dark cycle and treated daily with i.n. diltiazem (0-8 mg/animal) prior to food introduction exhibited a significantly decreased rate of weight gain in a dose-dependent manner over a 14-day period. Both i.n. and i.p. diltiazem significantly increased the plasma drug concentration at 1 h, however there was no significant difference between these routes of administration. Additional studies failed to demonstrate any detrimental effects of i.n. diltiazem (0-8 mg/animal) on conditioned taste aversion, locomotion or gross neurological/behavioral competence using the rota-rod test. While a local action on the nasal odorant receptors is most likely the site of diltiazem's action, further studies are needed to determine the exact mechanism of action of i.n. diltiazem.